Background: Young people in sub-Saharan Africa are affected by the HIV pandemic to a greater extent than young people elsewhere and effective HIV-preventive intervention programmes are urgently needed. The present article presents the rationale behind an EU-funded research project (PREPARE) examining effects of community-based (school delivered) interventions conducted in four sites in sub-Saharan Africa. One intervention focuses on changing beliefs and cognitions related to sexual practices (Mankweng, Limpopo, South Africa). Another promotes improved parent-offspring communication on sexuality (Kampala, Uganda). Two further interventions are more comprehensive aiming to promote healthy sexual practices. One of these (Western Cape, South Africa) also aims to reduce intimate partner violence while the other (Dar es Salaam, Tanzania) utilises school-based peer education.
Background
With an estimated 68 per cent of all HIV-infected people, sub-Saharan Africa remains the region of the world which is most severely affected by this pandemic [1, 2] . Among the approximately 5 million young people (age [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] who lived with AIDS worldwide in 2008, 80% lived in sub-Saharan Africa [1] . The incidence of HIV infections is presently decreasing in a number of countries in sub-Saharan Africa, and this decrease takes place also among young people [1] . Nonetheless, the challenge is daunting. Preventive programmes must target adults as well as adolescents. Preventive programmes targeting adolescents have been shown to be more effective if they take an integral approach that includes several stakeholders at the level of the broader environment (e.g. teachers, health personnel, parents), and ideally also includes action to influence macro level factors such as policies that facilitate the implementation of programs and promote health [3, 4] . With respect to HIV prevention, studies have shown that interventions targeting adolescents are more effective if they target sexually inexperienced youth [5, 6] . Interventions in general, and thus also HIV prevention interventions, should be research based and evaluated in studies with rigorous research designs and data collection instruments of high quality [7] .
Behavioural interventions targeting adolescents may contribute to reducing the incidence of HIV infections in three ways: (i) by postponing sexual debut among those who are sexually inexperienced, (ii) promoting consistent use of condoms, and (iii) reducing the number of concurrent sexual partners [1, 8] . The purpose of this article is to present theoretical frameworks, intervention development and methods used in a project aiming to evaluating four interventions targeting social cognitive mediators and behaviours related to sexualand reproductive health among adolescents at four sites in sub-Saharan Africa.
The PREPARE project
A consortium consisting of researchers from eight universities, four African and four European, succeeded in obtaining support from the European Commission for a 54 month project which includes evaluation of four interventions targeting adolescents in their early teens at four sites in sub-Saharan Africa: Western Cape and Mankweng in Limpopo (South Africa), Dar es Salaam (Tanzania), and Kampala (Uganda). The overall purpose of this research project is to develop and evaluate interventions which are effective in reducing the spread of sexually transmitted diseases (including HIV) and unwanted pregnancies by changing sexual-and reproductive behaviour and determinants of such behaviour. Another purpose is to examine the utility of social cognition models in predicting sexual behaviour in cultural contexts where there have been few studies examining their relevance [9] .
Risky sexual practices have been found to be influenced by a range of personal, social and contextual factors [10] , thus indicating the need to address a range of factors in HIV-preventive interventions. PREPARE aims to develop and test comprehensive school-based community prevention approaches in two sites (Western Cape and Dar es Salaam) and more focussed schoolbased interventions in two other sites (Limpopo and Kampala). The two comprehensive interventions are designed to influence sexual behaviour as well as hypothesized mediators representing underlying change processes (i.e. knowledge, attitudes, norms, self-efficacy and intentions, interpersonal relationships and violence in intimate relationships). The two more focussed interventions were designed to test interventions designed to change specified determinants based on previously applied social cognitive models. All interventions target young people at an age when most of them are yet to establish habitual sexual behaviour patterns.
Study objectives
The PREPARE project grew out of a consortium which has previously conducted a multi-site intervention project in sub-Saharan Africa, the SATZ project [11] . The SATZ interventions were similar across sites, although local adjustments were made in order to adjust to local circumstances and meet local needs. An important lesson learned from the SATZ study was that intervention effects varied widely across sites, and that contextual factors rather than content and delivery of interventions could explain these differences [12] .
The PREPARE interventions will be developed separately. Each site begins with particular intervention objectives and develops their own intervention programme in order to meet local needs and in order to take local contexts and circumstances into account. This is expected to increase chances of successful outcomes, and it is also expected to increase insights into contextual and environmental moderation of intervention effectiveness.
The primary objective of the Western Cape PREPARE study is to evaluate the effects of the interventions on sexual risk behavior and interpersonal violence, and assess whether reductions in sexual risk behavior are mediated by norms and attitudes about, and perpetration of interpersonal violence. A secondary objective is to evaluate the effects of the interventions of the incidence of conceptions among female participants during the three years following the baseline survey, using records of deliveries and terminations of pregnancies collected routinely by the Western Cape public health services.
The primary objective of the Dar es Salaam PREPARE study is to evaluate the effects of the interventions on early sexual transition and on the frequency and quality of peer-to-peer communication on puberty and sexual risks reduction, and to assess whether effects of the intervention programme on sex transition are mediated by such communication. Secondary objectives are to evaluate the effects of the interventions on adolescent's knowledge and attitudes about puberty, HIV/STI transmission, condom use and on the incidence and consistency of condom use among sexually active adolescents.
The primary objective of the Limpopo study is to investigate the effect of the Limpopo PREPARE school-based intervention on beliefs, attitudes, norms and culturespecific beliefs found to be associated with sexual practices increasing HIV risk among adolescents. A secondary objective is to compare the utility of modifiable cognitions specified by widely applied social cognitive models and culture-specific beliefs in predicting sexual behaviour in a cultural context in which such models have been infrequently applied.
The primary aim of the Kampala PREPARE study is to evaluate an intervention focussed on promoting communication between adolescents and their parents/caregivers. This includes examining effects on the frequency and quality of parent-adolescent communication on issues related to sexuality. A secondary objective is to study changes in parenting skills and parents' attitudes towards sexuality communication with their adolescent children.
The two focussed interventions (Limpopo and Kampala), targeting modifiable determinants, are designed to be integrated into pre-existing health promotion curricula. Also in the two sites where more comprehensive community interventions are implemented, site-specific components annexed to the main interventions are included, a violence prevention component in Cape Town and a peer education component in Dar es Salaam. Both comprehensive interventions will use elements of a whole school development approach [13] and in addition involve partners beyond the school organization such as parents, youth health services, police departments and other community stakeholders.
Theoretical framework
In order to be efficacious and effective, behavioural interventions should be based on an understanding of mechanisms and processes as described by empiricallytested theoretical frameworks. The PREPARE study borrows mainly from four main descriptions of psychological and behavioural change mechanisms: (i) Social cognition models such as Social Cognitive Theory [14] , the Reasoned Action Framework [15] , the InformationMotivation-Behavioral Skills (IMB) model [16] and the I-Change model [17] ; (ii) ecological and contextual models of health behaviours [18, 19] ; (iii) research on attitude and behaviour change [20, 21] and (iv) frameworks for intervention development [19] .
An important distinction in prevention research is drawn between action theory and conceptual theory [22] . Action theory refers to how an intervention changes possible mediators such as knowledge, attitudes, subjective norms, selfefficacy or intentions. Conceptual theory specifies how the mediating variables affect behaviour. The Reasoned Action Framework [15] is a typical example of a conceptual theory. Theoretical perspectives explaining underlying processes related to the "induced compliance" technique for attitude change are examples of action theory [21] . MacKinnon [22] maintains that most research has focussed on conceptual theory, while less attention has been devoted to action theory. In the PREPARE project both theoretical domains are highlighted. The importance of applying basic intervention principles like involving students actively [21] and mobilizing support from parents and the larger community [23] were laid down as important premises for intervention development. These intervention principles are derived from relevant action theories.
The PREPARE interventions
The development of comprehensive interventions (Dar es Salaam and Western Cape) is based on an earlier version of the Intervention Mapping approach, also referred to as programme matrixing [4, 24] . Table 1 shows elements from the intervention planning matrix that was designed with the purpose of identifying important personal and social determinants related to one of the target behaviours, delay of sexual debut. Performance objectives describe a number of more specific skills and behaviours which will contribute to delayed sexual debut. Perceived benefits and perceived barriers, perceived social norms and self-efficacy are important determinants of behaviour and therefore also important change objectives. Action plans denote an approach to improved control over own behaviour and adds to the list of change objectives. The specific content is formulated based on earlier research and focus interviews in each site. The next step (not covered by Table 1) is to identify theoretically based strategies and practical methods for change among the target groups [25] . Subsequently, appropriate channels and resources are selected for each of these strategies. These programme development matrices are developed for each level of the intervention, meaning one for the student, one for the teachers, and one for each actor in the social environment (e.g. parents, police officers, peer educators, health workers).
An overview of topics covered, objectives and sample activities of the school-based component of the interventions is shown in Table 2 . The differences in content and structures reflect differences in foci, but also differences that stem from variations in culture and context across sites. Values and aspirations (1)
• Meet the facilitator and learn about the programme Students complete a worksheet involving the design of their own "roadmap" to direct their lives towards their chosen goals and participate in a group discussion about relationships and their place in the roadmap.
• Identify personal values and aspirations including how they want to treat people and be treated Assertiveness and communication (2) • Identify four styles of communication and their consequences Students practice construction of an assertive message to convey their wish to a sexual partner, or a friend.
• Practice assertive communication skills in the context of sexual decision making Gender and power (2) • Differentiate the concepts of sex and gender. Class discussion about student's own experiences at home of gender norms and gender inequality.
• Critically analyse the dominant social ideas about gender power and roles.
• Explore the kind of man or woman they want to be.
Relationships (6)
• Identify the characteristics of a caring relationship Students read a locally-developed photo-novella and discuss the relationship problems faced by the characters "John and Janine": alcohol, lack of communication, pressures to have sex when they are not ready and violence.
• Identify the qualities of an intimate partner they value
• Identify and respond to relationship problems,
• Develop skills to end relationships respectfully and safely Sexual decision making (4) • Learn about positive and negative consequences of having sex
Students complete a worksheet analyzing the reasons young people report they regretted their first sex, and they develop a set of personal criteria for assessing their own readiness to have sex.
• Develop action plans to prevent having sex when they are not ready
• Identify the behaviors that put them at risk of HIV, STIs and pregnancy
• Critically analyse the risks of multiple partnerships, intergenerational partnerships, and transactional sex
• Develop skills to use a condom Violence in different contexts (4)
• Recognize types of relationship violence and warning signs Students read a story depicting a scenario in which a girl is forced by her boyfriend to have sex. They identify the underlying factors, the triggers and the opportunity factors leading to intimate partner violence.
• Understand the reasons people use violence and control to manipulate others
• Reflect on their own values and aspirations in relation to violence
• Understand the laws related to violence and sexual violence, and the legal support services
• Demonstrate risk monitoring and safety planning skills Support (1)
• Develop an understanding and empathy toward victims of violence Students read a story depicting a scenario in which a girl is forced by her boyfriend to have sex. Students discuss issues of power, blame, responsibility and human rights violations.
• Understand the importance of seeking help for violent experiences, the ways and places to get help, and how to support friends
Creating lasting change (1)
• Consolidate and share what they have gained from the programme Students complete and discuss a worksheet focusing on "What am I going to do to be more respected and respectful?"
• Reflect on their ability to act as agents of change within their schools and communities
Dar es Salaam
Self awareness (4)
• Be able to set and demonstrate commitment to life goals Students formulate a "dream tree" and visualise where he/she is and where he/she wants to be in future and make a life goal map. Table 2 Topics covered during sessions with students for all four sites (Continued)
• Understand steps to follow to achieve life goals They group themselves according to their goal with regard to future profession. Each group discusses how to reach that particular goal.
• Understand factors that might inhibit the achievements of life goals and find ways to overcome them My sexuality (3)
• Differentiate between sex and sexuality Students divide in small groups and identify similarities and differences in values.
• Identify sexual values
• Explain meanings and levels of sexual expression Relationships (2)
• Be able to make healthy decisions about engaging in relationships Students are divided into small mixed groups of boys and girls. Each group discusses one question about relationships.
What influences my sexuality (1)
• Be able to understand the influences on sexuality Students brainstorm and list down what influences sexual behaviour.
Risk taking, sexual behaviors and consequences (5) • Recognise sexual risk behaviours amongst youth Students divide in groups and identify pictures showing different sexual risk behaviours. Students also list effects of engaging in risky sexual behaviours. Students read a letter and explain 4 challenges faced by the writer.
• Differentiate sexual risk behaviours and safe sexual behaviours Self-protection (1) • Understand the importance of using condoms consistently and correctly
Demonstration of putting on a condom using a model. Students list places where they can get condoms and correct information about condoms and their use. Students debate whether adolescents should use condoms. Students discuss different scenarios that could be challenging for them in using condoms and come up with suggestions for overcoming them.
• Recognise different types of condoms (male and female)
• Reduce misconceptions about condom use.
Decision making skills* (4) • Demonstrate decision making skills Peer modelling: The peer leaders randomly choose five students to give their experiences on decision making and how such decisions made an impact in their lives.
• Use the skills in different situations including resisting coercion or temptations to engage in sexual practices Puberty* (2)
• Recognise emotional changes which are normal during puberty and learn to respond in healthy ways
Students identify one emotional feeling that they experienced during puberty and write on a strip of paper. Learners link the strips together to appreciate that there are a range of emotions connected with puberty.
Self-protection* (3)
• Demonstrate different skills aimed at self-protection Students divide in small groups and list illicit drugs used by people and their effects at different levels (individual, family, school and community).
Students discuss different types and meanings of sexual violence. Students divide in small groups to read different sexual risky scenarios and role-play safety strategies.
Limpopo (Mankweng)
Self-concept formation and self-motivation (3)
• Understand the meaning of and factors influencing self-concept and self-motivation Ask students to list and categorize things they like and things they dislike. Request students to write a biography about themselves. Each student should share his or her write-up with another student in class. Have them tell the class the biography of this other student.
• Be aware of their own individuality and know that they are different from others
• Understand and develop positive attitudes towards goal setting
Students work individually on setting goals, fill out worksheets and report back to class.
Development of self and society (3)
• Understand physical changes, gender differences and sexual and reproductive system
Students discuss challenging aspects of puberty and learn to appreciate the most exciting aspects. Discussions in same sex groups on what changes they experience.
• Develop skills to refuse sexual intercourse Understanding sexual health (3)
• Understand reproductive health, how a woman gets pregnant and STI transmission
Discuss the different STIs, use of worksheet. Discuss difficult concepts and explain modes of transmission.
• Know how to avoid HIV infection by using condoms, develop a concept of healthy sexuality
Use of problem-solving skills to determine what choices could be made when a teen couple discovers the girl is pregnant.
Protection against pregnancy and STIs including HIV and AIDS (3)
• Identify types of contraceptives, and learn how to procure and use Students are split into groups. One contraception method is assigned to each group. Each group is provided with a birth control fact sheet, which they must study, then fill in the appropriate section of a contraceptive Methods Chart and present to the whole class/group. Table 2 Topics covered during sessions with students for all four sites (Continued)
• Value the consequences of delaying sexual debut Introduce the idea of abstinence or delaying sex. Role play a common situation between two young people while thinking about reasons why they should delay their sexual debut.
Social influence (3)
• Understand and dispel myths and misconceptions pertaining to sexuality Students identify and discuss common myths and misconceptions pertaining to sex, and distinguish truth from fiction.
• Identify social norms related to sexuality and how these influence sexual behaviour
Role play on taking responsible decisions.
Kampala
Change (1) • Identify the physical, emotional, social and psychological changes that occur during adolescence
Students grouped by gender -boys alone and girls alone -are asked to identify the changes that girls and boys experience as they grow up. The changes are then categorized into: emotional, physical and social changes.
• Explore how these changes affect adolescent's feelings about the opposite sex
Brainstorming on the myths about puberty changes and provision of facts about puberty.
• Explore myths and anxieties about adolescence
Coping strategies (2) • Examine their personal feelings about puberty and the impact on self esteem
Students complete questionnaires about "What do I think about myself", and examine their self-esteem and identify areas for improvement.
• Identify strategies for coping with negative feelings about puberty
• Develop healthy coping strategies when experiencing different rates of physical, emotional, sexual and social development Students provided with negative thoughts such as: 'I have no friends in this class' 'I will never be successful' and asked to brainstorm self-talk responses such as:
'I spend time with others during break'
'With practice I can do it'.
Choices (1)
• Define and review their values and the importance of living by those values
Students are provided with a list of value statements from which they identify their values.
Personal decision making (1)
• Examine the influences on personal decision making Students are guided into developing a personal timeline. Along the timeline, they mark off accomplishments they would like to achieve and events such as the ages at which they would like to:
• Examine their personal life goals and decisions
• Explore the impact of becoming sexually active on their plans
• start their first job, and the occupation.
• become involved in a long term relationship or marriage become a parent and the number of children.
Relationships (4)
• Clarify understanding of the term relationships and the meaning of dating Students work in groups and discuss scenarios about the different kinds of relationships. They come up with suggestions for dealing with the situations described in the scenarios and present to the class.
• Identify the characteristics of healthy and unhealthy relationships
• Practice skills for building, maintaining and enhancing healthy relationships
• Examine various attitudes , values and behaviours for developing meaningful interpersonal and dating relationships
Students act out a skit on dating relationships. After the skit, they form groups and engage in an imagination exercise. They imagine what they would do in the situations presented. Group imaginations are then presented to the class for further discussions.
• Identify various responsibilities and consequences associated with involvement in a sexual relationship
• Determine those activities and behaviours that are high risk for STIs or pregnancy
Abstinence (2) • Examine abstinence and argue in favour of, or against it
Role plays demonstrating how characters can negotiate to remain abstinent or postpone sexual activity followed. by a discussion on:
• Develop skills that promote abstinence and help to postpone sexual activity
• Pressures

Western Cape intervention
South Africa has high levels of violence against women, and sexual assault and intimate partner violence contribute to increased risks for HIV infection [26] . Adolescent sexual relationships are marked by a high incidence of violence, particularly in first sexual encounters [27] , and 15% of high school students report having been assaulted by their boyfriends/girlfriends [28] . In Western Cape, 40% of young adolescents in relationships have experienced intimate partner violence, and they are more likely to have an early sexual debut and to be coerced into sex than those who do not experience such violence [29] . Schools are among the most common locations for sexual assault of students [30] . Our focus on intimate partner violence and HIV was a response to overwhelming evidence in South Africa and elsewhere that interpersonal partner violence is a leading cause of reproductive health problems, including HIV, sexually transmitted infections and unwanted pregnancy [31] . The Western Cape intervention aims to prevent interpersonal partner violence and HIV by implementing an 21-lesson PREPARE curriculum adapted from the Respect4U programme (http://www.mrc.ac.za/gender/respect4u.htm). An overview of topics covered, objectives and sample activities is shown in Table 2 . These interactive lessons for young adolescents are designed to change norms that legitimate male control in relationships and gender power inequities, increase the agency of young women in regard to relationships and sexuality, improve communication to prevent the use of violence in relationships, and increase motivation and skills to delay sexual debut and increase condom use.
The curriculum focuses on changing the unequal position of women and men in relationships and in society, and ideologies of male superiority that legitimise control of women by men. These are seen as the underlying factors contributing to the prevalence of interpersonal partner violence and they prevent women from negotiating safer sex practices [32] . For example, the Gender and Power Unit comprises two lessons in which students learn the difference between the concepts of "sex" and "gender", discuss their own experiences of gender norms and pressures, and learn to identify inequities and the abuse of power in relationships. The Relationships Unit starts with lessons in which students define the qualities of caring relationships, and then fill in a worksheet specifying the characteristics of their ideal partner using the metaphor of a cake (essential partner qualities are the basic ingredients, the "nice-to-have qualities are the decorative touches, and the qualities that lead to unhappiness are the rotten ingredients). This leads to a discussion of the impact of partner age, and economic status on gender equity and HIV risk in relationships. The lessons that follow focus on sexual decision making within relationships, using a photonovella to spur discussion of questions such as "how does one know when one is ready to have sex?"; "how does one deal with pressure to have sex?"; "how many partners are too many?"; and "how does one end a relationship safely?".
A curriculum which focuses on an individual's motivation and skills only is insufficient when features of the environment limit the ability to take individual action in response to what is learned. This was evidenced by the failure of the SATZ Cape Town intervention to impact on adolescent risk behavior in Cape Town. Therefore the Western Cape PREPARE project aims to change the school environment in two aspects. Firstly, we aim to increase adolescent access to sexual-and reproductive health services including condoms, contraception, STI management and pregnancy tests through the Table 2 Topics covered during sessions with students for all four sites (Continued)
• Refusal skills
• Alternative actions
• Feelings of the students as they watched the role play.
Use of substances (1) • Consider the influence of substances on sexual decision making
Students discuss a scenario about a student who drank excessively and was sexually assaulted by a class mate at a party.
• Identify the long term and short term effects of substances on sexual decision making
Influence of the media (1) • Understand the influence of the media and culture Students examining an advertisement and discuss a set of questions about the obvious and subliminal messages conveyed in the advertisement.
• Identify the effects of social influences on sexuality, gender roles and equity
STIs (2)
• Define STI/HIV and discuss why it is important to learn about STIs/HIV
In groups students discuss and complete scenarios about STI transmission and consequences of infection, including untreated infections.
• Develop and practice STI prevention skills.
*These session in the Dar es Salaam intervention will be peer-led.
establishment of a school-based health service (SBHS). Although there are no known randomized controlled trials of the impact of SBHSs, they are considered to be one of the most accessible and acceptable strategies for delivering health services to young people who need them the most [33] . An evaluation objective, in addition to those already mentioned, is to assess whether SBHSs increase adolescent access to sexual and reproductive health services, and whether adolescents most at risk of HIV, STIs and interpersonal partner violence use the service.
We also aim to change the school environment by reducing sexual violence and increasing feelings of safety by creating a school climate of intolerance towards violence. This is to be achieved through a partnership between teachers, students, parents and police officers focusing on the implementation of a school safety audit, raising awareness of relevant laws concerning sexual violence, and of existing services within the community where support is provided. Through a participatory research strategy called Photovoice students are given the opportunity to take photographs of, and think critically about aspects of their school life, and raise awareness of school safety issues among teachers, parents, police officers, and community stakeholders with the aim of influencing policy and prompting concrete change [34] . An evaluation objective in Western Cape (also in addition to those previously mentioned) is to provide evidence about whether such school-level interventions reduce the acceptability and perpetration of sexual and other forms of violence in the school, and increase feelings of safety.
Dar es Salaam intervention
In order to produce sustained behaviour change, interventions should, in addition to individual level change strategies, also include involvement of groups, social networks and communities [35] [36] [37] . Adolescents in particular have been found to be strongly influenced by peer behaviours and norms [38, 39] .
A recent study in Tanzania indicated parental and peer pressure to be important predictors of early sexual debut among adolescents [40] . Findings from a previous school based intervention suggested that communication with teachers about HIV and sex in Dar es Salaam was associated with delayed self-reported sexual initiation among adolescents after adjusting for potential confounding factors [41] . Process evaluation findings from this earlier intervention showed that more than 16 hours of classroom sessions were not feasible within the school curriculum in Dar es Salaam primary schools. Large class size restricted participatory teaching and learning approaches and teachers were uncomfortable providing information on condom use to young adolescents (Khalifa Mrumbi, Muhimbili University of Health and Allied Sciences, personal communication, July 2013). With these findings in mind, the formative phase of the Dar es Salaam PREPARE comprehensive intervention focused on gaining better understanding of peer-to-peer communication on issues related to sexuality and sexual health, the feasibility of peer-led components for an intervention, and strategies for building working relationships between schools and youth friendly health services.
Formative studies and meetings with teachers informed the objectives, the content and the approach of the Dar es Salaam PREPARE intervention. The health promoting aspects also included learning to recognize symptoms of common sexually transmitted infections (STIs), being able to describe location of and type of services provided by youth friendly health services and being able to demonstrate correct condom use. Interpersonal and contextual factors were also addressed, for instance promoting learners' ability to communicate on sexuality and discuss sexual health with peers, parents, teachers and health care providers.
The curriculum-based intervention consists of three components, two implemented in school by trained teachers and peer-educators and one implemented by health care providers during class visits to youth friendly health service clinics. An overview of topics covered, objectives and sample activities is shown in Table 2 .
The in-school components include nine lessons, three of which are peer-led, taught over 19 hours (11 hours teacher led sessions and 8 hours peer-led sessions). The in-class sessions will be integrated in the primary school science curriculum and taught as 16 interactive teaching and learning sessions suited for large classes with some didactic lessons, each session lasting for 40-80 minutes. They build on a previous intervention, evaluation of which showed effects in delaying sex initiation [12] .
Peer-led lessons will be implemented over nine weeks (once a week), each session lasting 60-90 minutes. The sessions are interactive and teachers are available and can offer support when needed. These sessions are part of an after-school life-skills training curriculum. The individual skills sessions focus on experiential learning using scenarios derived from the formative phase narrative's, role-play, and drama, and are aimed to empower learners to work with adults in order to change the secrecy surrounding sexuality and sexual health communication. Furthermore, it is a goal to facilitate communication of healthy sexuality messages and actions to peers and adults in young persons' lives.
In order to address external issues such as access to needed information and services to foster healthy sexuality, the third component aims to promote collaboration between schools and youth friendly health services, and to increase the possibilities for access to sexuality-and reproductive health information and services for young adolescents. Such services include access to condoms, contraception, STI management and HIV and pregnancy tests services that are currently not available in the primary school system. This component included feedback from panel discussions that involved parent representatives, health care providers and teachers during program development.
Limpopo intervention
The Information, Motivation, Behavioural skills model (IMB) [16, 42] proposes that HIV-preventive interventions are most effective when they target particular deficits in these three domains. Such deficits (for example, missing or inaccurate information or mistaken beliefs about others' behaviour patterns) can be identified using elicitation research. Three focus groups (high school students aged 15-17) including only young women, three including only young men and one mixed focus group as well as 7 individual interviews were conducted to explore young people's views about sexual behaviour, contraception HIV/AIDS and condom use. The focus group and interview data were transcribed verbatim and a thematic analysis undertaken. The results of this analysis were used to develop a questionnaire assessing culturally-relevant aspects of IMB and focusing on issues identified during the thematic analysis. A questionnaire survey was carried out among high school students in order to identify important beliefs which should be targeted in the intervention. Identification of intervention targets was based on analysis of 893 completed questionnaires, together with discussions with local experts (school teachers, University of Limpopo departments, Limpopo Provincial Department of Education) on key cultural beliefs relevant to HIV-prevention.
Twelve key intervention targets corresponding to the three main categories of factors influencing behavior within the IMB framework [16] Discussions between teachers and public health specialists led to an integration of the 12 messages above into a programme which also focused on identifying and changing culture-specific beliefs which may undermine HIV-preventive information, motivation and action. The intervention targets identified through the IMB elicitation research were integrated into pre-existing health education programmes in schools which also focused on selfesteem and biological aspects of disease transmission.
The programme will be delivered in 5 three-hour school "units" to grade 8 children who are typically aged 12-14. An overview of topics covered, objectives and sample activities is shown in Table 2 .
The first topic focuses on personal and social identity including relationship with peers, experiences of violence and traditional and culture-specific religious beliefs. This unit will also explore health motivation and motivation related to achievements and goals in life.
The second topic (Self and Society) explores social identity in relation to what others are doing and thinking, especially in relation to sex. Normative feedback is used to clarify that most young people of this age are not having sex or engaging in HIV-risk activities. The unit involves discussion of maintaining "girlfriend/boyfriend" status and "being in love" without becoming sexually active. This unit also explores gift giving as normative pressure on girls to have sex and how this can be resisted.
The third unit deals with more difficult topics including coercive sex and sex and violence. It asserts girls' right to wear "sexy" clothes, their right to say, "no", the need to be assertive and to protect against male violence. A series of culture-specific beliefs which may undermine anti-violence, contraceptive and HIV-preventive motivations are named and challenged.
The fourth topic covered is contraceptives and HIVpreventive behavioural skills.
This unit emphasizes the availability and safety of condom use and advocates getting and carrying condoms when thinking about sex and using condoms during sex. The unit also explores monogamy and the advantages of being faithful to one partner. Specific condom use behavioural skills are discussed and anti-condom culturespecific beliefs named and challenged.
Finally, the fifth topic (social influence) explores social identity construction and social influence processes including religious and peer influence. The importance of friends, community and family are acknowledged and the relationship between these social values and sexual behaviour and HIV prevention is explored.
Kampala intervention
Parent-child communication about sexuality has been shown to encourage (i) delayed onset of first sexual activity [43, 44] , (ii) increased sexual abstinence [43, 44] (iii) increased partner communication [45] and (iv) practice of safer sex, if sexually active, through condom use [44] [45] [46] .
Data from a Ugandan adolescent survey showed positive associations between parent-child communication and delayed sexual activity among female adolescents. Positive associations were also identified between parentchild communication with contraceptive use at last sex among adolescents of both genders [47] . Parents might therefore be in a position to protect young adolescents from negative health outcomes associated with sexual risk-taking and related risk behaviors.
Our focus on promoting parent-adolescent communication on sexuality is a response to the growing evidence that Ugandan parents do not communicate with their adolescent children on sexuality because it is regarded as a taboo in many Ugandan cultures. If such communication ever takes place, it is often negative, vague and authoritarian [48, 49] . Parents are uncomfortable communicating openly with their children on issues relating to sexuality and often use fear-arousing approaches that emphasize the negative consequences of engaging in sexual activity [48] . This serves as an additional barrier to open and frequent communication between children and their parents on issues relating to sexual and reproductive health [50] .
In many traditional Ugandan cultures communication on issues relating to sexuality is delegated to other members of the extended family. Among the Baganda, for example, paternal aunties referred to as 'sengas' are traditionally responsible for communicating with their nieces about issues relating to sexuality [51] . This assumes that the sengas live in the same location and are able to communicate frequently, but this is not always the case, especially in urban areas. This tradition has become difficult to maintain due to changes in family structures and dynamics. Studies conducted as part of the PREPARE Kampala formative research showed that adolescents desired to talk to their parents on sexuality issues.
The design of the intervention was based on the formative research which was conducted in 4 secondary schools in Kampala and Wakiso districts. It involved 11 focus group discussions with students and parents, 10 key informant interviews with teachers, school administrators and opinion leaders and a survey of 425 senior two students. The analysis focused on attitudes, content, frequency and comfort with adolescent-parent communication on sexuality and identified attitudes and gaps in knowledge and life skills.
The intervention consisted of three components. The first component is a 14 times 90 minutes lesson classroom based component that integrated sexual-and reproductive health content into English and Christian Religious Education lessons. This component also modified delivery strategies by introducing more learner centred approaches. Teachers will be trained in pedagogical skills in preparation for implementation of the classroom based component. The Christian Religious Education lessons were selected based on the existing standard national curriculum for Senior 1, which covers topics relating to changes during adolescence and other changes experienced by learners in their new environment, new friends and relationships. The lessons are designed to increase motivation and skills to delay sexual debut. The English core curriculum for Senior 1 includes activities designed to build confidence and self-expression skills among students through debates, role plays and writing exercises. An overview of topics covered, objectives and sample activities is shown in Table 2 . Condom education was offered as an extracurricular 2-hour activity aimed to increase students' knowledge and positive attitudes towards condoms.
The second component is homework. For each lesson there is a corresponding homework assignment that students are expected to discuss and complete with their parents/guardians. The third component is workshops for parents. Parents will be mobilized through schools and trained in communication skills and assisted to improve their parenting skills in 3 one-day workshops. The first workshop will precede the implementation of the classroom and homework components. It will focus mainly on giving the parents an overview of the PREPARE project and prepare them for the homework component. The second workshop will be conducted half way through the intervention and focus mainly on communication and parenting skills. The third workshop comes towards the end of the intervention and will focus on sexually transmitted infections including HIV and prevention measures. All workshops are planned to be highly interactive with parents sharing their experiences in the 2nd and 3rd workshops. PREPARE project staff will attend all the workshops to assist the facilitators in responding to the parents' questions.
Methods
In Western Cape and Limpopo, students in grade 8 (first year of high school) (age [13] [14] are included in the study, in Dar es Salaam students in grades 5 and 6 (age [12] [13] [14] are recruited, and in Kampala students in Senior One -the first year of secondary school (age 12-15) -are invited to take part.
All four evaluations of interventions within the PRE-PARE project are based on cluster randomized designs [52] with schools as the unit of randomization. In Western Cape and Dar es Salaam there will be one pre-test and two post-tests (shortly after the delivery of the interventions and 12 months after baseline). In Kampala and Limpopo there will be one pre-test and one post-test data collections. All power calculations are based on power calculators where the effect of allocating clusters (school classes) instead of individual students is adjusted for, such as the University of Aberdeen Sample Size Power Calculator [53, 54] . Intraclass correlations (ICCs) with schools as units of clustering are calculated based on data from previous data collections, and sample size estimates are based on information about ICCs as well as information about cluster size (number of students in relevant grades). Number of schools involved in the studies varies from 22 in Kampala to 40 in Western Cape. Stratification and matching techniques are applied differently in different sites, according to local circumstances.
During the pilot phases of the projects, a wide range of methods were applied, including personal interviews, focus group interviews and reviews of previous studies.
Questionnaires with pre-coded response categories are chosen as the most central approach to collecting data for the evaluation of interventions. A distinction is made between a set of core questions, which are common across sites, and special focus questions, which are unique to each site. Questionnaires are piloted in all sites. The core questions consist of those that are common for the two sites with the most comprehensive interventions (Western Cape and Dar es Salaam). In the Limpopo and Kampala sites, a smaller selection of core questions is included. Special focus questions are piloted only by the site in which they are going to be used. The minimum number of cases in each pilot data collection is set to 200. The language used during the development of questionnaire items is English. For versions in other languages than English (Swahili, Sepedi, Luganda, Afrikaans, and isiXhosa) translations are followed by re-translations and careful examination of discrepancies between original and retranslated versions.
All data collections will take place in schools and are carried out by trained interviewers from the research teams. Teachers will not be present in class during data collection. Each team will follow a standard procedure that is designed to provide all students with necessary background information, constitute a neutral and open setting, and avoid collaboration among students during the data collections. As advocated by Mathews and associates, active consent from parents has not been established as a norm for all sites [55] . Active consent from parents is required in three sites, Cape Town, Limpopo and Kampala. Passive consent is approved and will be practiced in Dar es Salaam. Active consent from students will be requested in all sites. In one site (Dar es Salaam) signed communal consents from head teachers and chairs of school parent committees will be also required.
Western Cape
The Western Cape sample size was calculated for one of the primary trial outcomes, the annual incidence of sexual debut. We used estimates from the Western Cape SATZ study [11, 12] to make assumptions about the prevalence of students reporting at baseline to be virgins (83%), the background incidence of sexual debut during the PREPARE follow-up period of 1 year (17%), the ICC (0.06) and attrition after one year (20%). We used the Hayes and Bennett formula [52] and calculated that to show a 50% relative reduction in incidence of sexual debut (17% in control schools and 8.5% in intervention schools) with 80% power for a 2-sided test with a significance level of 5%, we would need 19 schools in each arm, with 62 "virgins" at baseline in each school. We sampled 20 schools in each arm to allow for one school per arm to drop out of the study. An attrition of 20% is an optimistic estimate, in an environment where 55% of Grade 8 Western Cape students drop out before completing Grade 12. We made this assumption on the basis of our plans to improve on the SATZ attrition (26-28%) by taking the contact details of students and allocating resources to attrition management.
We assumed the Grade 12 pass rate at a school is an indication of the climate and functioning of the school and its potential ability to benefit from the PREPARE programme. Pass rate is correlated with the amount of school fees charged, indicating it is also a reflection of socioeconomic status. Using the database of public high schools in the Western Cape we excluded schools with Grade 12 pass rates below 40% (indicating their inability to deliver even on their core mandate) and above 97% (indicating well-resourced schools already able to offer students the types of interventions proposed by PRE-PARE). We also excluded schools in two of the 8 districts situated far from Western Cape, and schools with other HIV prevention trials. Then we stratified schools into two strata of equal size based on Grade 12 s pass rate.
To ensure allocation sequence concealment, a statistician at the Medical Research Council, who did not have any knowledge of the schools, allocated the schools within each stratum to intervention and control arms of the study. He ordered the schools randomly within each stratum and then used a random number generator to give each school a number. Within each stratum, he allocated the 10 schools with the lowest random number to the intervention arm, and the 10 with the highest to the control arm. Some of the schools in the sample have large numbers of Grade 8 students, and in such cases, we selected classes randomly to obtain a sample of at least 75 students.
The Western Cape instrument comprises a paper questionnaire in three languages, printed in full colour in an adolescent-friendly format resembling a "teen magazine" rather than an examination paper. It was piloted and tested during 2011.
A process evaluation will monitor the quality of implementation of the intervention and student uptake of, and participation in it. Process data will be collected through observations of intervention sessions, interviews with the intervention facilitators and focus groups with Grade 8 students.
Dar es Salaam
The Dar es Salaam site power calculation was based on expected effects of the intervention on sexual debut. According to findings from the SATZ project, 4.8% of adolescents aged 12-14 years in Dar es Salaam were sexually active at baseline [12] . Our pilot results indicated a non-response proportion of 7%. We assumed that the baseline rate of sexual debut will be about the same in this study and that the PREPARE intervention would reduce the proportion of adolescents becoming sexually active by 2.0 percentage point (from 5.0% to 3.0%), corresponding to a 40.0% reduction. The ICC was set to 0.01. To achieve 80% power with a significance level of 0.05 in a two-sided test to detect that change, we would need 38 schools (19 schools in each arm) with 153 learners per school, totalling to 5814.
We listed all schools in the selected Kinondoni District (N = 138) and excluded schools without standard 5 and 6 (N = 6), schools that were privately owned (N = 3) and all special schools for disabled children (N = 8). Six schools served as pilot-schools. All the remaining schools (N = 115) were stratified in to two strata based on number of students and location (urban and semiurban). All the schools were then matched by size and urban pairs and semi-urban pairs were generated. A total of 19 pairs were randomly selected. To ensure equal representation, numbers of urban and semi-urban pairs were selected proportional to the total number of pairs from each location. From each pair, one school was randomly allocated to the intervention group and the other to the control group.
In each intervention school, two streams from each of grades 5 and 6 were randomly selected to receive the intervention and participate in the evaluation. The same procedure was used in control schools in order to select streams that would be involved in the evaluation. In these streams, consenting students with passive parental consent are screened for eligibility for the evaluation including being able to read a standard statement and being in the age range 12-14 years.
The Dar es Salaam site questionnaire comprises a learner administered paper questionnaire in Swahili. Process evaluation will be conducted using observation of at least two of each classroom based, peer led and youth friendly clinic visit sessions; collection of narrative data to explore experiences and challenges during implementation from teachers, head-teachers, parents, health care providers and learners; and determination of percentage of scope covered from a random sample of learners workbooks to identify areas where content reflected in workbooks may have been missed.
To ensure data quality and participation, project staff will supervise the whole data collection process keeping track of the accrual rates over time. Repeated call back will be made to schools where large proportions of participants are missing during the initial visit. To evaluate intervention fidelity and quality a process evaluation procedure will be put in place to monitor the quality of implementation of the intervention, student attendance and understanding of the intervention. On-going process data will be collected during the implementation stage through observations of intervention sessions, exit interviews with students, peer educators, and teachers.
Limpopo
The Limpopo site calculated the sample size using one of the primary trial outcomes, a sumscore based on 15 items (ordered response categories) measuring behavioural beliefs related to sexual behaviours (condom use, delayed sexual transition). With a medium to weak effect size (0.30), cluster size equal to 100, an ICC set to 0.05, significance level set to 5%, and power equal to 80%, we needed 11 clusters (schools) in each arm. With 10% attrition within classes, the number of clusters in each arm remains unchanged. In order to allow for drop out of one pair of schools, it was decided to include 12 schools in each arm. With no attrition there will be 1200 students in each arm. With 10% attrition within classes, there will be 1080 students in each arm.
Training for teachers in intervention schools will take place over two weekends and will be evaluated in terms of increased confidence in delivering intervention unit contents.
Each 3 hour unit is divided into 3-10 key tasks that will have to be completed by the teacher to ensure delivery fidelity. A delivery checklist assessing whether each key task is not delivered has been developed for each unit. These checklists will be completed by intervention teachers after each session and by researchers who will observe 20% of intervention sessions.
Twenty young men and 20 young women who have participated in the intervention will be interviewed at the end of the intervention and asked to complete the key tasks checklist. Teachers, observes and students assessments of delivery will be compared and students interviews will be subjected to thematic analysis designed to detect informational, belief, motivational and confidence in behaviour skills changes. As in the three other sites, control schools will be offered the PREPARE intervention once data collection is completed.
Kampala
The Kampala site calculated the sample size using one of the primary trial outcomes, a sumscore based on 13 items (four ordered response categories) measuring frequency of parent-child sexuality-related communication. With a medium to weak effect size (0.35), cluster size equal to 50, an intraclass correlation set to .06, significance level set to 5%, and power equal to .80, we needed 11 clusters (school classes) in each arm. Since the average class is expected to have about 55 students, there is room for almost 10% attrition. With no attrition there will be 605 students in each arm. With an attrition slightly lower than 10%, there will be 550 students in each arm. For each student included in the study, one parent or caregiver (gender not specified) will be invited to participate.
Since the target age group for the PREPARE project is 12-14, we aimed at recruiting school students from secondary school (Senior 1), and the geographical areas chosen were Kampala and Wakiso districts. We obtained information on all government aided secondary schools located in these districts (N = 39) from the Uganda Ministry of Education and Sports. Twenty eight schools fulfilled our inclusion criteria of being public, day and mixed.
Twenty four schools were paired based on geographic location (urban, peri-urban and rural). We pre-tested questionnaires in two schools (one pair) leaving us with 11 pairs of schools. The list of matched pairs was forwarded to the University of Oslo PREPARE team who allocated the schools within each pair to intervention and comparison arms of the study using graphpad.com tool for randomization.
From each school, we obtained complete lists of senior 1-students, and with the help of teachers we excluded students living in the boarding-section of the school or in hostels. The sample for each school was set to be proportionate to the number of students eligible for inclusion in the study. Finally, we used systematic sampling to obtain the required sample of students from each school.
A process evaluation will be conducted for the classroom based component. Teachers will be required to complete a brief questionnaire after each lesson conducted which will be collected by the researchers at the end of each week. Researchers will also observe lessons and complete observation checklists that focus on delivery of content and methodology use. For every homework assignment given, students and their respective parents will complete homework evaluation forms.
Focus Group Discussions (FGD) will be conducted at the end of the intervention with 12 students and 12 parents from each of the 11 intervention schools. In addition, FGD's will be held with teachers from each of the participating schools. The lesson assessments of both the teachers and the researchers will be compared with the students' experiences or perceptions during the analysis. For the homework assignments, the students' and parents' experiences and thoughts will be used to assess their value.
Process evaluation for parent's workshops will be conducted using written, oral and direct observation by the research assistants. A standardized form will be completed by the workshop facilitators at the completion of each workshop. Process evaluation will also be conducted for the training of trainer's workshops using a standardized form to collect information on overall quality of the workshops and facilitators' satisfaction.
Discussion
Although there are differences in study objectives, there are several important communalities across the four studies. All studies are based on an evidence-driven and theory-based approach to intervention design and evaluation. All interventions involve school students. In all sites interventions are based on formative research which includes the use of individual and focus groups interviews. The evaluation designs are based on clusterrandomization with an intervention group, comparison group, pre-test and at least one post-test. Data are collected with questionnaires to be administered in schools and the instruments used for evaluating interventions share a core of common questions and scales. The development of interventions has borrowed from the intervention mapping approach [19] and has taken place through a process of mutual exchange of information and experiences among all partner institutions. In all sites there is a focus on mediators of programme effects. This includes social cognition factors and processes.
In the past, in the field of health behaviour research, two traditions emerged [56] . In the United States and Europe, health behaviour research to a large extent focused on individual behaviour change, drawing on conceptual frameworks from social psychology and health psychology. In developing countries, on the other hand, until the mid 1990s, health behaviour research was less conceptually and theoretically oriented. The literature was dominated by empirical studies based on biomedical and epidemiological frameworks. The research was strongly disease-focused, and the purpose of studies often was to identify specific determinants of health practices. It was to a large extent oriented towards family and community contexts of behaviours.
More recently, however, social cognition models, which constitute the mainstream of theoretical frameworks in health behaviour research in Europe and the United States, have been applied in developing countries. This has become an issue of controversy. Catherine Campbell [57] is among the critics of the applications of such models in "highly marginalized communities". According to her, these models conceptualize individuals as rational information processors. Behaviour is seen as determined by a combination of individual factors such as individual action plans, attitudes, and perceived social norms. She admits that such models are sometimes successful in predicting how people behave in relatively affluent countries or groupings. However, she criticizes the application of such models in developing countries because they tend to focus on personal and proximal determinants, neglecting the wider social context. It has even been argued that psychologists, by introducing such theoretical models, have actually hindered HIV prevention efforts in the developing world [58] .
Studies have shown, however, that cognitions such as beliefs, attitudes, subjective and descriptive norms, perceived behavioural control, self-efficacy and intentions do predict behaviour cross-sectional as well as prospectively, and that interventions that are at least partly based on social cognition models succeed in influencing behaviour in sub-Saharan Africa [59] [60] [61] . One of the purposes of the PREPARE project is to examine the importance of social cognition factors in predicting behaviour in subSaharan cultural contexts. This requires development, piloting and use of a number of new scales and revisions of old scales for the measurement of social cognition factors and culture-specific beliefs which may add to the predictive utility of social cognition models applied in African cultures.
The application of systematic approaches for program development such as program matrixing and intervention mapping has resulted in a clear identification of learning objectives. The identification of differences in determinants resulted in differences in learning objectives across sites. This process also resulted in differences and similarities in behavioural change strategies and practical methods. Behaviour change strategies that will be used in all sites include for instance, persuasion, social modelling, reinforcing positive outcome expectations of the HIV prevention actions, and reinforcing self-efficacy and developing concrete action plans. There are also pronounced differences across sites. For instance, because of the salient role of violence in HIV prevention in South Africa, behaviour change strategies and methods to reduce violence are developed in the Cape Town site. In Dar es Salaam, constructive peer-to peer and parental communication on emotional and cognitive changes related to puberty and links with sexual decision making and behaviour will be emphasized. In Kampala, communication between adolescents and parents/caregivers in issues related to sexuality will be emphasized. Since the existence of myths regarding HIV and other culture-specific beliefs were identified as a crucial factor in Limpopo, this aspect will receive substantial attention in this site.
Conclusion
There are a number of published evaluation studies of school-and community-based interventions in subSaharan Africa. Some have been able to demonstrate behavioural effects of interventions (self-reports) [5, [62] [63] [64] [65] [66] [67] . Some have identified positive effects in specific subgroups of students only [68, 69] . Other studies have only been able to show effects on hypothesized mediators [70] [71] [72] [73] . The effects of interventions are, however, generally rather small, and increased research efforts have been called for [74, 75] . In order to increase the impact of interventions it is important to move beyond the notion of curriculum-focused and school-based interventions. Rather, there is a need for also mobilising parents, health services and other relevant stakeholders. Interventions aiming at changing cognitions and other person factors need to be combined with interventions aiming at changing contextual factors. This is what we try to achieve through the comprehensive PREPARE interventions which take place in Western Cape and Dar es Salaam. There is also a need to create a process of mutual learning among teams involved in sexual behaviour intervention development. This learning process is facilitated by testing and examining specific programme components in various sites, such as the parent-offspring communication component that is focussed in Kampala and the intervention targeting specific dysfunctional beliefs, which is focussed in Limpopo.
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